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Demonstration Board Manual

ISLVERSALDEMO3Z

Radiation Tolerant Power Management Reference Design for AMD Versal XQRVE2302

The ISLVERSALDEMO3Z demonstration board Features

provides power management for the AMD Space
Grade Versal Al Edge Adaptive SOC XQRVE2302
using Renesas' Radiation Tolerant Power
Management devices. The Versal system requires
various supply rails, including the core, digital, analog,

and DDR memory. The ISLVERSALDEMO3Z -
provides all these rails for the user to evaluate the
performance against the Versal DC and AC electrical .
specifications.

Power Supply Specifications

Fully qualified radiation tolerant power solution

» All power management devices are qualified to
Renesas Rad Tolerant Screening and QCI Flow
(R34TBOO04EU)

Designed to power AMD’s Versal Al Edge Adaptive

SoC, XQRVE2302

Includes regulators for all XQRVE2302 rails, DDR4

memory and general +5V bus

Power supply sequencing for power up and down

for increased system reliability

* +12Vpc £10% (Banana Jack Connectors) » All DC-DC switching converters are clock
synchronized
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Figure 1. AMD Space Grade Versal Al Edge XQRVE2302 Power Management Block Diagram
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1.

1.1

Power Tree

Functional Description

The power tree diagram is shown in Figure 2 and the AMD Versal XQRVE2302 supply rail requirements are listed in Table 1. The power management solution
is developed for the Minimum Rails application of the AMD Versal XQRVE2302.The ISLVERSALDEMO3Z demonstration board operates on a +12V DC
power supply. Two front end DC/DC regulators provide two +5.0V system rails that power all the other POL DC/DC regulators, the ISL74420M chips, and
some minor supporting circuitry.
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Figure 2. Renesas Radiation Tolerant Power Tree for AMD Space Grade Versal Al Edge XQRVE2302
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Table 1. AMD Space Grade Versal Al Edge XQRVE2302 Power Management Specifications

Power Rail Voltage Rail Name Current | he 1ol AC Tol Renesas
Sequencing Demand Solution
1 5.0V 5VBUST ISL73007M
2 5.0V 5VBUS2 ISL73007M
VCCO_500,
VCCO_501, o o
1.8V, 2.5V or 3.3V VCCO_502, 3A s19 | T3%/S%for3.3V, ISL73007M
VCCO 503 +5% otherwise
VCCO_HDIO
3
1.0V to 1.5V VCCO_XPIO 3A £1% +5% ISL73007M
1.2V/0.6V DBEE{VSETQ’ 3A/1A +5% +5% ISL73005SEH
2.5V DDR_VPP 1A +5% +5% ISL73007M
VCCINT, VCC_RAM, Sg; SZeVP'?A‘;I?A'
VCC_SOC, VCC_1o, Controller w/
4 0.8V VCC_PMC, 40A £1% +17mV o BLas
\\igg—';%i (1) ISL71441M +
— (4) ISL70020SEH
VCCAUX,
5 1.5V VCCAUX_SMON, 3A £1% +2% ISL73007M
VCCAUX_PMC
6 0.88 'SL750546\éGTYP—AV 0.7A +2% 10mVpp ISL75054M
7 1.5V 'S"7505é45x3; YPAV L 6.05A +2% 10mVpp ISL75054M
8 1.2V VGTYP_AVTT 6A +2% 10mVpp ISL71001M

Note: Actual power requirements vary based on users design and resource utilization of XQRVE2302.

1.2

Renesas Power Management Solution

The most prominent power supply rail for the AMD Versal is the VCCINT core rail, which consumes up to 40A

while delivering 0.8V. This is provided by the Renesas Radiation Tolerant Point-of-Load Regulator that consists of:
(1) 12V Dual Phase PWM Controller with PMBus, (1) ISL71441M GaN FET Driver, and a ISL70020SEH 40V, 65A,
3.5mQ GaN FET in a die bump package.

The other digital and analog rails for the Versal are provided by the ISL73007M and ISL71001M Integrated FET
Synchronous Buck Regulators, and a ISL75054M. The DDR4 memory VDD and VTT rails external to the Versal is
powered with the ISL73005SEH Synchronous Buck Regulator + Source/Sink LDO and the ISL73007M.
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ISLVERSALDEMO3Z Demonstration Board Manual

The power sequencing, which is critical for the Minimum Rail operation of the AMD Versal XQRVE2302, is
handled by two ISL70321SEH quad sequencers. Table 2 shows the full list of Renesas radiation tolerant power
management parts used in the ISLVERSALDEMO3Z.

Table 2. Renesas Radiation Tolerant Parts used on ISLVERSALDEMO3Z

Device Name Description Used For
12V PWM Dual-Phase Controller with PMBus
ISL71441M 12V GaN Half-Bridge Driver 0.8V VCCINT Core Rail
ISL70020SEH 40V, 65A, 3.5mQ GaN FET (bump die)
ISL71001M 5V, 6A Integrated FET Synchronous Buck VGTYP_AVTT Rail
ISL73007M 12V, 3A Integrated FET Synchronous Buck gﬁgﬁiﬁ;ﬁ;?ﬁpﬁgﬁ;lf{g\ijs'system Rails
ISL75054M 12V, 1A Ultra Low-Noise LDO Analog Rails
ISL73005SEH 5V, 3A Synchronous Buck + 1A Source and Sink LDO DDR4 Memory Supply Rails
ISL70321SEH Quad Channel Supply Sequencer Supply Rail Sequencing and Monitoring
ISL71218M Dual 36V Precision Rail-to-Rail Output Operational Amplifier | Buffer for DDR VREF
1.3 Adjustable Output Voltages

The AMD Versal XQRVE2302 specifies different operating voltage on certain digital rails; for example, the
VCCO_XPIO and VCCO_50x rails can be set for different digital logic I/O levels required by the user. The
ISLVERSALDEMO3Z includes the necessary jumpers to change the feedback resistors to set the different output

voltage.

The VCCO_50x rail can be adjusted for 1.8V, 2.5V, or 3.3V. See Table 3.

Table 3. VCCO_50x Adjustments

Vout (V) Jumper Status
1.8 Both JP201 and J202 open
2.5 Jumper JP201
3.3 Jumper JP202

The VCCO_XPIO rail can be adjusted for 1.0V, 1.2V, or 1.5V. See Table 4.

Table 4. VCCO_XPIO Adjustments

Vout (V) Jumper Status
1.0 Both JP251 and JP252 Open
1.2 Jumper JP251
15 Jumper JP252

1.4

Output Voltage Monitor Test Points and Load Transient Generators

The ISLVERSALDEMO3Z provides test points for monitoring the output voltage and terminals to apply an external
load current. Most output rails also provide an on-board transient load step generator. The on-board transient load
generator can be turned on by an on-board switch (SW) to automatically generate load steps. The load transient
generator is enabled or disabled with the switch. The load transient generator circuit has a jumper test-point so
that the user can connect an external pulse generator to override the disabled state to generate load steps with

R34UZ0029EU0103 Rev.1.03
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custom duty cycles. Table 5 summarizes output rail monitoring, test points, and load transient generator input

control for the supply rails.

Table 5. Output Rail Test Points and Transient Load Control Input Connection

Oscilloscope VOUT Test VOUT DC Test Transient Load
ISLVERSALDEMO3Z Rail Name Point Point/External Load Access Generator Control
(2pin jumper) (VOUT/GND) (SW/JP)
ISL73007_5VBUS1 TP651 J651/J652 -
ISL73007_5VBUS2 TP701 J701/J702 -
ISL73007_VCCO_50X_HDIO TP201 J201/J202 SW201/JP203
ISL73007_VCCO_XPIO TP251 J251/J252 SW251/JP253
ISL73005_DDR_VDD TP501 J503/J504 -
ISL73005_DDR_VTT TP502 J501/J506 -
ISL73006_DDR_VPP TP502 J551/J552 -
VCCINT TP1 TERM1/TERM2 SW1/JP1
ISL73007_VCCAUX TP301 J301/J302 SW301/JP301
ISL75054_VGTYP_AVCC TP401 J401/J402 SW401/JP401
ISL75054_VGTYP_AVCCAUX TP351 J351/J352 SW351/JP351
ISL71001_VGTYP_AVTT TP451 J451/J452 SW451/JP451

The transient load generator comprises a FET driver controlling a common source NFET that pulls a load resistor
to GND to provide a transient load to the supply rail. The VCCINT 0.8V core rail uses an ISL71040MRTZ GaN
FET driver, while all other load generators use the HIP2211 half-bridge driver. There are switches (SW)
throughout that can enable or disable the transient load generator circuit for a specific rail. When the switch is in
the up direction, the generator is enabled. When the transient load generator is enabled, supporting circuitry
automatically generates ~500us load step pulses in ~5ms periods. Note: the VCCINT transient load generator
requires an additional OV to 5V control signal to enable the load step (VCCINT_LOAD_ENB). The circuit

generates ~300us load step pulses in ~3ms pulses.

When the switch is in the down direction, a 10kQ pull-down to ground disables the load generator circuit. A jumper
test-point is in parallel with the 10kQ, which allows connecting an external pulse generator. A OV to 5V logic
control signal can switch the transient load where 0V turns the load off, and 5V turns the load on.

The automatically generated load step pulses and period can also be altered by changing two resistors and a
capacitor. Use Equation 1 to set the ON-time and Equation 2 to set the OFF-time. For HIP2211, the VIH is 2.08V
typical and the VIL is 1.22V typical. For the ISL71040M the VIH is 1.7V typical and the VIL is 1.4V typical. By
default, for all the HIP2211 load transient circuits Rgy is 124Q, Rogr is 7.15kQ, and C is 10uF. By default, for the

ISL71040M load transient circuit Roy is 261Q, Rogg is 17.4kQ, and C is 10uF. Table 6 shows which resistors and

capacitor correspond to each load transient generator circuits for Equation 1 and Equation 2.

(EQ.1) Ron =

where:

= Ron is the active ON-time resistor.
= ton is the required active ON-time.

= Cis the active ON-charge and active OFF-discharge capacitor.

= VIH is FET driver input high level voltage.
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= VIL is the FET driver input low-level voltage.

t
OFF
Ropr = -R
(EQ. 2) OFF VIH 12 ON

~Cx '“(V|L712v

where:

= Roff is the active OFF-time resistor.
= ton is the required active OFF-time.
= C is the active ON-charge and active OFF-discharge capacitor.

VIH is FET driver input high-level voltage.
VIL is the FET driver input low-level voltage.

Table 6. Load Transient toy and torr Resistors and Capacitor

ISLVERSILLaI?nE(:VIO3Z Rail Ron Rorr c
ISL73007_VCCO_50X_HDIO R217 R216 C214
ISL73007_VCCO_XPIO R267 R266 C264
VCCINT R34 R33 C137
ISL73007_VCCAUX R314 R313 C316
ISL75054_VGTYP_AVCC R411 R410 C412
ISL75054_VGTYP_AVCCAUX R362 R361 C362
ISL71001_VGTYP_AVTT R465 R465 C483

Figure 3 through Figure 8 show the input connection to all the transient load generator controls on the
ISLVERSALDEMOS3Z. The load comprises multiple parallel 2W-rated, 2512-sized resistors. Note: The

ISL75054 VGTYP_AVCCAUX uses a single 1/8W-rated, 0805-sized resistor.

The transient load generator is intended for pulse load operation only where the frequency and duty cycle of the

load do not exceed the power dissipation of the resistors.
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Figure 9. ISL71001_MGTY_AVTT Load Generator Input Orientation
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Figure 10. Schematic of Transient Load Generator FET Drivers

1.5 0.8V/40A Core Rail Design

The 0.8V/40A VCCINT core rail is delivered by the discrete design of one 12V Dual Phase PWM Controller with
PMBus, one ISL71441M GaN FET Driver, and four ISL70020SEH 40V GaN FETs in the bump die package. Each
PWM Controller is a dual-phase IC but only one phase is being used for the ISLVERSALDEMO3Z to reduce the
overall footprint of the VCCINT rail.
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1.6

Power Sequence and Monitoring

The two ISL70321SEH quad rail sequencers handle the power sequencing and monitoring of all supply rails.

When a sequence up or down is initiated, the supply rails are enabled or disabled in a sequence, shown in
Figure 11 and Figure 12.
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Figure 12. Power Sequencer 2 DONE signal for Versal POR_B Control

U803, the second sequencer's DONE pin, signifies the completion of the entire power-up sequence. As described
in the AMD Power Desigh Manager (PDM) design tool for the Versal, the POR_B signal for the XQRVE2302 must
be asserted low during the power-up of the PMC domains. After the PMC domains have powered up, the POR_B
signal must be asserted high to complete the Power-On Reset (POR). Therefore, the DONE signal of the second
sequencer can be used for the POR_B of the Versal. Access to the DONE signal is provided on TP808.
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1.7 Power LED Indicators

LED indicators are provided for visual detection of when certain rails have powered up. The 12V LED is always on
when +12V power is applied to the board. All other LEDs are on when the PGOOD signal for that rail pulls high.
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Figure 13. Power LED Indicator

1.8 12V Power Supply and Sequencing Initialization

The +12VDC power supply to the ISLVERSALDEMO3Z is provided by banana jack inputs to the board.
Back-to-back PMOS FETs prevent reverse current flow back to the power supply. Mechanical switch SW801 turns
the power on and off for the board.

Power sequence initialization is provided by push button switch SW802 and the CD4027B JK flip flop. Pushing the
button switch provides one pulse, which latches the JK flip flop high and low, alternatively with every push. The
main power switch SW801 also controls the RESET pin of the JK flip flop. When the power switch is thrown off,
the RESET signal triggers a power-down sequence of the two ISL70321SEH sequencers instead of an
uncontrolled shutdown of the power rails. At the same time, a large RC time constant to the gate of Q602 PMOS
delays the turn-off of the 12V supply to the board for the power-down sequence to complete.
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Figure 14. Power Sequence Initialization Circuit

The VCCO_XPIO_LED stays on for the longest duration during a power-off sequence. This happens because the
previous rail being sequenced down that the ISL70321SEH monitors is the VCCINT rail, which has a large output
capacitance that is slowly discharged. Until the sensed voltage on VCCINT falls below the 600mV internal

reference, the sequencer does not power down the next rail, which is driven by the EN_VCCO_DDR signal and its

PGOOD4 signal is driving the VCCO_XPIO_LED.
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1.9

Switching Converter Clock Synchronization

All the DC/DC converters on the ISLVERSALDEMO3Z are clock synchronized with two ISL74420M configured as
a clock leader and clock follower. The circuit generates 0V to 5V clocks at various frequencies and phases to the
different rails. U601 is the clock leader and generates two 500kHz clocks 180° out-of-phase with each other, one
1MHz clock and one 6MHz clock. The 6MHz clock is used as the oscillator of the U602 clock follower, which
divides the 6MHz clock down to generate two 750kHz clocks 180° out-of-phase with each other, and two 375kHz
clocks 180° out-of-phase with each other. Table 7 lists the clocks and the associated Renesas DC/DC converters.

Table 7. Switching Converter Clock Synchronization

ISLVERSALDEMO3Z Rail Name

Clock Node Name

Frequency, Phase

ISL73007_5VBUS1

500kHz_CLKO

500kHz, 0°

ISL73007_5VBUS2

500kHz_CLK1

500kHz, 180°

ISL73007_VCCO_50X_HDIO

500kHz_CLKO

500kHz, 0°

ISL73007_VCCO_XPIO

500kHz_CLK1

500kHz, 180°

VCCINT 750kHz_CLK4 750kHz, 0°

ISL73007_VCCAUX 375kHz_CLK7 375kHz, 0°
ISL71001_VGTYP_AVTT 1000kHz_CLK2 1000kHz
ISL73005_DDR_VDD 1000kHZ_CLK2 1000kHz

ISL73007_DDR_VPP

500kHZ_CLK1

500kHz, 180°

The U601 clock leader needs a 48MHz oscillator. This clock is generated automatically internally on the chip, but
it can also be provided by an external oscillator. To demonstrate this, a 48MHz crystal oscillator is included in the
circuit with an enable/disable switch (SW601). When the switch is in the up direction, the external oscillator feeds
U601. When the switch is in the down direction, the external oscillator is disabled and U601 relies on its internal

48MHz clock.
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Figure 15. ISL74420M
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1.10 +12V Bus Current Sensing and KILL Comparator

The total +12V bus supply current to the Versal rails can be monitored as a voltage (ADC_ISENSE) through the
ISL70100SEH current-sense amplifier. The circuit converts 0A to 25A to an output voltage of OV to 2.25V. The
output voltage range can be easily scaled by adjusting the output load resistor R953 using Equation 3. R953 is
7.5kQ by default on the board.

_ VouT(MAX)

EQ.3
( ) Rour 300pA

where:

= Rpuyr is the output load scaling resistor in ohms.
= Vour is the required maximum output voltage in volts.

Use Equation 4 to convert the ADC_ISENSE output voltage to +12V bus supply current. The default Rggnsg on
the board is set to 6mQ through the parallel combination of R951 and R952.

ADC
SENSE
(EQ.4)  Igpnsg = I
RSENSE X ROUT x 0.002A/V

where:

= lsensk is the 12V bus supply current in amps.
* Rsenske is the 12V bus current sense resistance in ohms.
= Rpuyr is the output load scaling resistor in ohms from Equation 3.
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Figure 16. ISL70100SEH Current-Sense Amplifier

ADC _ISENSE goes to the ISL71218M comparator, which disables all the power outputs simultaneously by pulling
the KILL pins low on the ISL70321SEH power sequencers. KILL is pulled low by the comparator when
ADC_ISENSE is greater or equal to 2.02V (VIH). When ADC_ISENSE is less than or equal to 1.78V (VIL) the
KILL pins are released and the Versal rails automatically powers up sequentially again. R975, R976, and R977
can be adjusted to change VIH and VIL. Use Equation 5 to calculate the resistors for the required VIH threshold.

(EQ.5) Ro7g - __RI77xRI75 x (12V —VIH)
R977 x VIH - R975 x (12V— VIH)

where:

= R976 is the top resistor in the comparator non-inverting input voltage-divider reference in volts.
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= R975 is the bottom resistor in the comparator non-inverting input voltage divider reference in volts. Renesas
recommends using the 10kQ installed by default.

= R977 is the hysteresis resistor in ohms. Make this resistor 5 to 50 times larger than R975.
= VIH is the required comparator high level threshold in volts.

When the VIH resistors are determined, the VIL threshold can be calculated using Equation 6. Verify the
hysteresis (VIH- VIL) is acceptable. If it is not, increase R977 and recalculate R976 and VIL.

(EQ.6) VL = R977 x R976 x 12V
R976 x (R977 + R975) — R977 x R975

VIL is the comparator low-level threshold in volts, which releases KILL indicating no fault.

R977 is the hysteresis resistor in ohms.

R976 is the top resistor in the comparator non-inverting input voltage-divider reference in ohms.

R975 is the bottom resistor in the comparator non-inverting input voltage divider reference in ohms.
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Figure 17. ISL71218M KILL Comparator

To avoid the KILL Comparator output from affecting the bias point of the power-sequencer circuit when there is no
fault, Q975 is used as an open-drain output when there is no fault, and pulls KILL low when there is a fault.

1.11 All Voltage Rail Monitoring

The J801 40-pin header provides a convenient access point to monitor all the DC rails generated by the Renesas
radiation tolerant point-of-load regulators and linear regulators. Figure 18 shows the pinouts of the voltage rails.

Note: Only use J801 for DC voltage monitoring. Renesas does not recommend attempting to measure the rail
voltages for steady-state ripple or transient load step for meeting AMD Versal power management rail
requirements because J801 is routed a long distance away from the output capacitors for those rails and does not
provide accurate voltages at this measurement point.
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Figure 18. Voltage Rail Pinout
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2. Board Design
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Figure 19. ISLVERSALDEMO3Z Demonstration Board

2.1 Layout Guidelines

The general layout of the ISLVERSALDEMO3Z board is shown in Figure 20. In the middle right of the board is the
0.8V/40A rail for the Versal XQRVE2302 core rail. The bottom half of the board contains the digital, DDR4 supply
rails, and one +5V bus. The upper right section of the board contains the analog supply rails and the other +5V
bus. The left and middle of the board contains the power sequencers, 8 clock circuit, LED indicators, the +12V bus
current-sense circuit and the KILL comparator.
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Figure 20. Board Layout

For the ISLVERSALDEMO3Z schematic diagram, bill of materials, and board layout files, download the design
files from the website.
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2.2 Bill of Materials
Qty Ref Des Description MFG Part Number

1 PCB Imagineering ISLVERSALDEMO3ZREVBPCB
1 PLACE ASSY IN BAG BAG, STATIC, 8X16, ZIPLOC, ROHS Uline 8X16-STATIC-BAG
1 C308 ?&Z:‘A%-I\-}’I'Z%Y/Z‘iSORASSMD’ D, Kemet T530D157MO010ATEOOS-T
1 C1 ?Q)Z iI;ARD ’ F({)g(l)-lss 0.015uF, 25V, Kyocera KGM15AR71E153KT-T
5 c11, C46(():,9C;266, €607, )C(:7A'§ 2!\(45,80603, 0.01pF, 25V, 10%, Kemet C0B03C103K3RACTA-T
1 C507 103,:” i’;"s’ ’ sg%3é0'047“F’ 28V, Kyocera 06033C473KAT2A-T
1 Cc7 ?QZ" il;ﬂlg’,é)g?jéo.068pﬁ 25V, Kemet C0603C683K3RACT7867-T
1 C5 ?Q)Z iI;ARD ’ Sg%BéO.OSZUF, 25V, Kemet C0603C823K3RACT7867-T
1 C15 )CE7A': 2’\(45’80603’ 0.18uF, 25V, 10%, Murata GRM188R71E184KA88D-T
2 C465, C506 )C(;7A|§ 2“33'80603’ 0.22y/F, 25V, 10%, Murata GRM188R71E224KA88J-T
5 C463, C467-C469, C510 )C()7A|: 2,\33’30603’ 0.47uF, 16V, 10%, TDK C1608X7R1C474K-T
1 C6 ;?RP 2’33‘80603’ 1.0uF, 16V, 10%, TDK C1608X7R1C105K-T
o | T | D 8 SO [ s | st
6 C12, 0022555,0025%0305’ )C(:7A|§ 2I\O/IS,SO603, 100pF, 50V, 10%, Yageo CC0B03KPX7RIBB101-T
1 Cc8 ggg/syo?;gg?é 10pF, 25V, 10%, Yageo C0603C100K3GAC7867-T
1 C502 ;?RP 2'\33’80603‘ 1200pF, 50V, 10%, Yageo CCO0603KRX7R9BB122-T
2 C354, C404 )C(;;-\': ;'\(43‘80603’ 150pF, 50V, 10%, Yageo CCO0603KRX7R9BB151-T
5 C462, C46§,5§:7501, C505, )C(:7A|§ 2I\O/IS,SO603, 1uF, 10V, 10%, TDK CGB3B1X7R1A105K055AC-T
3 C659, C709, C950 )C(;?A; g,\ga’SOBOS’ THF, 25V, 10%, Murata GRM188R71E105KA12D-T
1 C13 ;?RP 2'\33‘80603’ 2.24F, 25V, 20%, Murata GRM188Z71E225ME43D-T
1 C206 )C(:;-\': ;“(43’80603‘ 3300pF, 25V, 10%, Kyocera KGM15AR71E332KT-T
2 C356, C406 )C(;7A|§ 2I\O/Ia,80603, 4.7WF, 16V, 10%, Murata GRM188271C475KE21D-T
2 C256, C556 CAP, SMD, 0603, 4700pF, 25V, 10%, Yageo C0603C472K3RACT7867-T

X7R, ROHS
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Qty Ref Des Description MFG Part Number
0,
2 C471, C478 )C(;YA; ;“33’80603’ 4700pF, 50V, 10%, Yageo C0603C472K5RACT7867-T
0,
2 C355, C405 ;?RP 2’33‘80603’ 470pF, 50V, 10%, Yageo CC0603KPX7R9BB471-T
0,
1 C503 gg\g/ﬁyoD;gg?é S6pF, 50V, 10%, Kyocera KGM15ACG1H560KT-T
0,
1 c16 )C(;7A|§ 2,\33’80603’ 680pF, 25V10%, Kyocera KGM15AR71E681KT-T
[
1 C504 ggglsynggaz 680pF, S0V, 1%, Yageo C0603C681F5GACTU-T
0,
1 C306 ggg/syoD;ga?é 7500pF, S0V, 5%, Murata GRM1885C1H752JA01D-T
0,
2 C816, C819 )C(:7A: ;“(43‘80805' 0.22uF, 25V, 10%, Yageo CC0805KRX7R8BB224-T
a)C9, C10, C204, C254, o
11 C304, C554, C654, C704, )C(;7A§ 2,\33’80805’ 1.0uF, 25V, 10%, TDK C2012X7R1E105K125AB-T
C811, C814, C817 ’
1 C813 iﬁ;’ il;/IRD,F({)(SD%SS,‘IOOOOpF, S0V, Kyocera KGM21NR71H103KT-T
o, ,
0,
1 C470 )C(:7A: ;'\SE"SOBOS‘ 1000pF, 50V, 10%, Yageo CC0805KRX7R9BB102-T
- 0,
7 €260, (c:;gz',g:) 2225(1) 312, )CE7ARP 2'\(45’80805’ 10uF, 10V, 10%, Murata GRM21BR71A106KA73L-T
0,
3 C137, C138, C140 )C(;7A£ 2“33'80805’ 10uF, 25V, 10%, Murata GRM21BZ71E106KE15L-T
C21, C26, C31, C36, C41,
C46, C51, C56, C61, C66,
C71, C76, C81, C86, C91,
C96, C101, C106, C210-
C212, C214, C262, C264, o
46 C314, C316, C360, C362, )C(;7A£ gl\o/la; 206, 10uF, 25V, 10%, TDK C3216X7R1E106K160AB-T
C410, C412, C454, C455, ’
C476, C477, C481, C483,
C484, C512, C513, C517,
C518, C521, C522, C562,
C564, C812
0,
4 C472-C475 )C(J?;’ g\oﬂa; 206, 2204F, 6.3V, 20%, Murata GRM31CR60J227ME11L-T
0,
6 C656-C658, C706-C708 §¢RP’ 2'\43'81 206, 22yF, 10V, 10%, Murata GRM31CR71A226KE15L-T
0,
2 C805, C806 )C(:?: 2’33‘81210’ 22)F, 25V, 10%, Murata GRM32ER61E226KE15L-T
C202, C203, C252, C253, o
12 C302, C303, C552, C553, )C(;7A£ 2'\43’81210’ 22F, 10V, 10%, Murata GRM32ER71A226KE20L-T
C652, C653, C702, C703 ’
0,
1 C3 )C(;7A|§ 2,\33’81210’ 2214F, 25V, 10%, Murata GRM32ER71E226KE15L-T
8 C801-C804, C807-C810 CAP, SMD, 7.3x4.3mm, 1504F, 20V, Kemet T521D157M020ATEQ50-T

20%, 50mQ, TANT, ROHS
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150uF, 16V, 20%, ROHS

Qty Ref Des Description MFG Part Number
CAP, SMD, 7.3x4.3mm, 150F, 6.3V,
1 c523 20%. om0y, ROMHS Kemet T520D157MO0GATEQ06-T
CAP, SMD, 7.3x4.3mm, 2204F, 4V,
2 C519, C520 20% om0, TANT RONS Kemet T520V227MO04ATE006-T
CAP, SMD, 7.3x4.3mm, 47yF, 16V,
2 C451, C452 20%. 40m@. TANT ROMS Kemet T521D476MO16ATEQ40-T
C4, C14, C20, C25, C30,
C35, C40, C45, C50, C55,
C60, C65, C70, C75, C80,
C85, C90, C95, C100,
C105, C139, C213, C263, | CAP-AEC-Q200, SMD, 0603, 0.1pF,
43 | 315, C361,C363, C364. | 50V, 10%, X7R, ROHS Murata GCJ188R71H104KA12D-T
C411, C413, C414, C461,
C482, C508, C563, C602,
€605, C608, C610, C612,
€660, C710, C951, C975
CAP-AEC-Q200, SMD, 0603, 14F,
4 | C603,C60B, CBO9, CB11 | 5000 oo ol Murata GCJ188R71E105KA01D-T
CAP-AEC-Q200, SMD, 0603, 14F,
1 C526 26V 10% X7R. ROHS Murata GCM188R71E105KA64D-T
CAP-AEC-Q200, SMD, 0805,
2 C815, C818 0470, 50V, 10%. XTR. ROLIS Kemet C0805C474K5RECAUTO-T
C17, C18, C22, C23, C27,
C28, C32, C33, C37, C38,
C42, C43, C47, C48, C52,
32 | 53, C57, C58, C63, C64, ?ﬁi'ﬁﬁf’%&og\ﬁ% 0805, 10uF, Murata GCJ21BR71A106KEO01L-T
C68, C69, C73, C74, C79, PR ’
C84, C89, C94, C98, C103,
c107, C111
CAP-TANT, LOWESR, SMD, B2, .
1 C558 68UF, 6.3V, 20%, ROHS Panasoic 6TPB68M
CAP-TANT, SMD, 2917, 33yF, 35V,
4 | C351,C357,C401,C407 | ot o oS Kyocera TPME336K035R0065-T
C19, C24, C29, C34, C39,
C44, C49, C54, C59, C62,
22 | c67,c72, C77, C82, C87, g@f'EgJéSMD’ZQW’MO“F’2'5\” Kemet T530D477M2R5ATE005-T
C92, C99, C104, C108, o
C112, C115, C118
CAP-TANT, SMD, 7.3X4.3, 220,F,
1 c258 10V, 20%, 25m0. ROMS Kemet T525D227M010ATE025
€110, C114, C117, C120,
C122, C124, C126, C128,
18 | €130, C132, C134, C136, f&P'gégczgﬂf’;gﬁsﬁmm' Kemet T521X107M025ATEQ30-T
C201, C251, C301, C551, HF, 29V, £0%,
C651, C701
CAP-TANT, SMD, 7.3X4.3mm,
1 c208 220,F. 6.3V, 20%, 6m0, ROHS Kemet T530D227MO0GATEQ06-T
2 C515, C516 CAP-TANT, SMD, 7.3X4.3X4.3, Kemet T530X157M0O16ATE015-T
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Qty Ref Des Description MFG Part Number
COIL-PWR INDUCT, SMD,
1 L251 5.48x5.28mm, 1.8uH, 20%, 7.8A, CoilCraft XGL5030-182MEC-T
ROHS
COIL-PWR INDUCT, SMD,
1 L501 5.48x5.28mm, 2.2uH, 20%, 6.8A, CoilCraft XGL5030-222MEC-T
ROHS
COIL-PWR INDUCT, SMD,
1 L301 5.48x5.28mm, 3.3uH, 20%, 6A, CoilCraft XGL5030-332MEC-T
ROHS
COIL-PWR INDUCTOR, SMD, .
1 L1 10.4x8mm. 120nH. 10%. ROMS CoilCraft SLR1070-121KEC-T
COIL-PWR INDUCTOR, SMD, .
2 L201, L551 4701, 20%, 4,87, 23MHz, ROHS CoilCraft XGL5030-472MEC-T
COIL-PWR INDUCTOR, SMD, .
2 L651, L701 5,601, 4,35, 20%, ROMS CoilCraft XGL5030-562ME-T
COIL-PWR INDUCTOR, SMD, .
1 L451 6.1x5mm. 1.04H, 20% 17,24 ROHS CoilCraft XGL6060-102MEC-T
J1, TP1, TP201, TP251,
TP301, TP351, TP401,
TP451, TP501, TP502,
TP551, TP651, TP701,
TP2, TP202, TP252,
TP302, TP452, TP503, | CONN-HEADER, 1X2, RETENTIVE, _
38 TP552, TP652, TP702, | 2.54mm, ROHS Sullins 69190-202HLF
TP808, JP1, JP201-JP203,
JP251-JP253, JP301,
JP351, JP401, JP451,
JP501, JP502, JP551,
JP552
CONN-HEADER, 1x3, BREAKAWY _
8 JP801-JP808 1X36, 2 54mm. ROHS Sullins 68000-236HLF-1X3
CONN-HEADER, 2x20, BRKAWY- .
1 J801 2X36, 2 Samm. ROMS Sullins 67996-272HLF-2X20
CONN-JACK, MINI BANANA, 0.175
4 BAT-BA4 PLUG, NICKEL/BRASS, ROHS Keystone 575-4
J201, J202, J251, J252,
J301,J302, J351, 352, | o 5\ NMINI TEST POINT,
24 | J401,J402,J501-0506, | oo N EE e Keystone 5002
J551, J552, J651, J652, : :
J701, J702, P451, P452
D201, D251, D301, D351, | DIODE-SCHOTTKY, SMD, SOT-323, .
7 D401, D451, D551 30V, 200mA, ROHS Diodes BATS4SW-7-F-T
DO NOT POPULATE OR
0 C559 PURCHASE DNP DNP
DO NOT POPULATE OR
0 c2 PURCHASE DNP DNP
0 o313 DO NOT POPULATE OR NP NP

PURCHASE
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Qty Ref Des Description MFG Part Number
R2, R4, R9, R14, R36,
R220, R270, R317, R469,
0 R521, R568, R609-R613, | DO NOT POPULATE OR DNP DNP
R616, R659, R660, R662, | PURCHASE
R709, R809-R816, R838-
R841, R902, R905-R908
DO NOT POPULATE OR
0 C209 PURCHASE DNP DNP
DO NOT POPULATE OR
0 C259 PURCHASE DNP DNP
DO NOT POPULATE OR
0 C309 PURCHASE DNP DNP
HDWARE-SINGLE WIRE LUG, TH,
2 TERM1, TERM2 11.8x10.3mm, HEX SCREW, ROHS Adavanced B2C-PCB-HEX
IC, K2A, TEMP SENSOR, 2
1 U3 TERMINAL, ROHS Renesas ISL71590SEHF/PROTO
U202, U252, U302, U352, | IC-100V, 4A HI/LI HALF BRIDGE
/ U402, U452, U552 DRIVER, 8P, SOIC, ROHS Renesas HIP2211FBZ
IC-24MHz DUAL J-K FLIP FLOP,
1 u8o1 16P, SOIC, ROHS Texas Instruments CD4027BM
IC-40V RAIL-RAIL OP-AMP, 8P,
2 U502, U975 SOICN, ROHS Renesas ISL71218MBZ
IC-6A PWM REGULATOR, 64P,
1 U451 TQFP-EP, ROHS Renesas ISL71001MNZ
IC-DIE SAMPLE, RAD HARD 40V
1 Q5 GAN FET Renesas ISL73020SEHX/SAMPLE
IC-GaN FET DRIVER, 8PTDFN,
1 U4 4X4, ROHS Renesas ISL71040MRTZ
IC-GAN FET DRIVER, HALF-
1 U2 BRIDGE, 20P, QFN, ROHS Renesas ISL71441MRZ
1 U603 IC-OSC, SDF6, 5X7, 48MHz, 3VDC, Renesas XLH736048.000000I
ROHS
1 U1 IC-PWM CONTROLLER, SMD, 8-P, Renesas 2-phase PWM Controller with
EP-TQFP, ROHS PMBUS
IC-QUAD CLOCK FANOUT, 48P,
2 U601, U602 TQFP, 7X7, ROHS Renesas ISL74420MNZ
IC-RAD HARD LDO REGULATOR,
1 U501 SMD. 28P, CFP, ROHS Renesas ISL70005SEHF/PROTO
IC-RADHARD QUAD SEQUENCER,
2 U802, Uso3 18P, FLATPAK, ROHS Renesas ISL70321SEHF/PROTO
IC-RH, CDFP10, 250X290, 40V, HS
1 U951B CURR SENSE AMP, ROHS Renesas ISL70100SEHF/PROTO
DO NOT POPULATE OR
0 U951 PURCHASE DNP DNP
IC-RT, HTSSOP16, LOW NOISE
2 U351, U401 LDO, ROHS Renesas ISL75054MVZ
U201, U251, U301, U551, | IC-RT, TSSOP28, 30K, 18V, 3A, POL
6 U651, U701 REG, ROHS Renesas ISL73007M30VZ
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Qty Ref Des Description MFG Part Number

1 Q1 gAilAll\AEl?rl,_igll-lES’ RAD HARD, 100V Renesas ISL70023SEHX/SAMPLE

3 Q2-Q4 'GC/;,S\IA;V'EPT"‘E&ES' RAD HARD, 40V Renesas ISL70020SEHX/SAMPLE

1 | AFFIX TO BACK OF PCB ;gii?ﬁ;i;%'iﬁmg 1 YRWK- Renesas LABEL-DATE CODE

1 MGTY_AVCC_LED 'égra':g"&g?g‘?ééfgﬁé,i%ﬁ S Diallight 5988191107F-T

1 VCCAUX_LED IQEEA,SgEE%?\JO,Sbfszé)gg%;z;:bH S Diallight 5988181107F-T

1 VCCINT_LED 'éi%ESN'\f' > ggfé?g?ggﬁg - 20mA, Diallight 5988170107F-T
LED, SMD, 0805, 573nm, 2V, 20mA,

1 VCCO_XPIO_LED YELLOW-GREEN, DISCRETE, Diallight 5988160107F-T
ROHS

1 DDR_LED ;\E/’Dégmg » 0805, 587nm, YELLOW, Diallight 5988150107F-T

1 VCCO_50X_HDIO_LED bi&g%%?ggﬁé’;ﬁ?g’oag 20mA, Diallight 5988140107F-T

1 5VBUS2_LED gi%fé";ﬁg%;gg?gg: ,SZOmA, Diallight 5988130107F-T

A RE T L [ E—

I [ T N W p—

8 R16-R23 $§§'§’g"ﬁé 0402, 00, 1/16W, 1%, Vishay MCS04020Z0000ZE000-T

1 R557 (?Ei ST'\,:}E sgﬁé 1.98K, 1710W, Yageo RT0603BRDO71K58L-T

1 R846 ('?';? ST'X'IE F(:g(ﬁé 11.5K, 1/10W, Yageo RT0603DRDO711K5-T

2 R601, R605 (TE??’TIE Sgﬁ’é 12.7K, 110W, Yageo RT0603BRDO712K7L-T

1 R824 ?gp%i“ﬁf?gl’g& 1/10W, 0.5%, Yageo RT0603DRDO712KL-T

3 R849, R910, R912 ggii’;ﬂg sgﬁé”'“ 110w, Yageo RT0603DRE0713K8L-T

1 R207 (F;%STTIE Qgﬁ’éz"‘%’ 1/10W, Yageo RT0603BRE072KA9L-T

1 R209 $§§ 'ngﬂr?é 0603, 2K, 1/10W, 0.1%, Yageo RTO603BREO72KL-T

1 R307 ?Eii’;ﬂ? Rog(ﬁé&”K’ 110w, Yageo RT0603BRD073K32L-T

1 R208 RES, SMD, 0603, 4.27K, 1/10W, Yageo RT0603BRDO74K27L-T

0.1%, TNF, ROHS
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Qty Ref Des Description MFG Part Number
R6, R7, R202, R252, R302, .
13 | R452, R513, R552, R604, $E§‘:g'l_?é0603’4'99K' 1/10W, 1%, Yageo RCO0603FR-074K99L-T
R653, R703, R901, R1003 '
RES, SMD, 0603, 49.9Q, 1/10W, 1%,
2 R515, R516 TF. ROHS Yageo RCO0603FR-0749R9L-T
RES, SMD, 0603, 5000, 1/10W,
2 R511, R512 0.1%. TNF, ROHS Yageo RT0603BRC0O7500RL-T
RES, SMD, 2512, 1.2Q, 2W, 1%,
3 R260-R262 100ppm, TKF, ROHS Stackpole RHC2512FT1R20-T
RES, SMD, 2512, 2.49Q, 2W, 1%,
3 R406, R413, R558 TKF, ROHS Stackpole RHC2512FT2R49-T
RES, SMD, 2512, 2.7Q, 2W, 1%,
3 R210-R212 TKE. ROHS Yageo RC2512FK-7TW2R7L-T
RES, SMD, 2512, 3.3Q, 2W, 1%,
1 R309 TKF. ROHS Bourns Inc. CRS2512-FW-3R30ELF-T
RES.SMD, 0603, 2.91K, 1/10W,
2 R818, R820 0.5%. TNF, ROHS Yageo RT0603DRE072K91L-T
RES-AEC-Q200, SDM, 0603, 220pF,
2 C479, C480 25V X7R. ROHS Yageo C0603C221K3RACAUTO-T
R8, R15, R28, R29, R32,
R205, R219, R253, R269,
R303, R316, R352, R451,
R455, R468, R501, R508,
R510, R514, R519, R520, | RES-AEC-Q200, SMD, 0603, 0Q,
88 | Rs55 R567. R614, R615, | 1/10W, TKF, ROHS Stackpole RMCF06032T0R00-T
R617-R625, R654, R658,
R661, R704, R708, R825,
R861-R899, R913-R920,
R954
RES-AEC-Q200, SMD, 0603, 1.37K, .
2 R657, R707 1/10W, 0.1%. TNF, ROHS Panasonic ERA-3AEB1371V-T
RES-AEC-Q200, SMD, 0603, 1.74K, )
1 R30 1110W, 0.1%, TNF, ROHS Panasonic ERA-3AEB1741V-T
RES-AEC-Q200, SMD, 0603, 1.87K,
1 R823 110W, 0.5%. TNF, ROHS Stackpole RNCF0603DTE1K87-T
RES-AEC-Q200, SMD, 0603, 1.96K, )
1 R403 1/10W. 0.1%, TNF, ROHS Panasonic ERA-3AEB1961V-T
RES-AEC-Q200, SMD, 0603, 1/10W,
1 R507 54.9K, 1%, TKF, ROHS Stackpole RMCF0603FT54K9-T
RES-AEC-Q200, SMD, 0603, 100K,
4 R602, R603, R606, R607 | . OW. 1%, TKF, ROHS Stackpole RMCF0603FT100K-T
RES-AEC-Q200, SMD, 0603, 101K,
1 R506 1110W, 1%, TNF. ROHS Stackpole RN73R1JTTD1013F50-T
RES-AEC-Q200, SMD, 0603, 107K,
1 R504 1110W, 1%, TKF, ROHS Stackpole RMCFO0603FT107K-T
2 R656, R706 RES-AEC-Q200, SMD, 0603, 10K, Panasonic ERA-3AEB103V-T

1/10W, 0.1%, TNF, ROHS
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Qty Ref Des Description MFG Part Number
R10, R35, R46, R215,
R218, R265, R268, R312,
R315, R360, R363, R409,
26 | R412, R464, R467, R563, Tﬁf,{,ﬁf’;c’fﬁ? sg/l:_)l,soaos, 10K, Vishay CRCW060310KOFKEB-T
R566, R847, R903, R909, o 70 TRE
R911, R975, R978, R1001,
R1002, R1010
R203, R254, R553, R655, | RES-AEC-Q200, SMD, 0603, 120K,
5 b L1OW, 1%, TKF. ROHS KOA RK73H1JTTD1203F-T
R217, R267, R314, R362, | RES-AEC-Q200, SMD, 0603, 1240,
7 R411, R466, R565 1/10W, 1%, TKF, ROHS Stackpole RMCFO603FT124R-T
RES-AEC-Q200, SMD, 0603, 15.4K,
1 R204 1 10W. 1%, TKF. ROHS KOA RK73H1JTTD1542F-T
R214, R264, R311, R359, | RES-AEC-Q200, SMD, 0603, 1500,
8 | Ra02, R408 R463, R562 | 1/10W, 1%, TKF, ROHS Stackpole RMCF0B03FT150R-T
RES-AEC-Q200, SMD, 0603, 154K,
1 R5 L1OW, 1%, TKF. ROHS Stackpole RMCF0B603FT154K-T
RES-AEC-Q200, SMD, 0603, 15K, .
2 R258, R356 1/10W, 0.1%, TNF, ROHS Panasonic ERA-3AEB153V-T
RES-AEC-Q200, SMD, 0603, 165K,
1 R304 1/10W. 1%, TKF. ROHS Stackpole RMCF0B603FT165K-T
RES-AEC-Q200, SMD, 0603, 17.4K,
1 R33 1/10W. 1%, TKF. ROHS Stackpole RMCFO603FT17K4-T
RES-AEC-Q200, SMD, 0603, 18K,
2 R817, R819 L/1OW. 0.6%  TNF. ROHS Stackpole RNCF0603DTE18K0-T
RES-AEC-Q200, SMD, 0603, 1K, .
3 R24, R457, R458 L1OW. 0.1%. TNF. ROHS Panasonic ERA-3AEB102V-T
RES-AEC-Q200, SMD, 0603, 1K,
2 R852, R1006 1/ 10W. 1%, TKF. ROHS Rohm MCRO3EZPFX1001-T
RES-AEC-Q200, SMD, 0603, 10, .
2 R453, R454 L/10W. 1%, TF. ROHS Vishay RCA06031R0O0OFKEA-T
RES-AEC-Q200, SMD, 0603, 2.1K,
2 R11, R12 LW, 1%, TKF. ROHS KOA RK73H1JTTD2101F-T
RES-AEC-Q200, SMD, 0603, 2.49K, .
1 R1008 1/10W, 1%, TF, ROHS Panasonic ERJ-3EKF2491V-T
RES-AEC-Q200, SMD, 0603, 20K,
2 R833, R860 1/10W. 1%, TKF. ROHS Stackpole RMCF0603FT20KO-T
RES-AEC-Q200, SMD, 0603, 24.9K, .
2 R503, R505 1/10W. 0.1%, TNF, ROHS Panasonic ERA-3AEB2492V-T
RES-AEC-Q200, SMD, 0603, 2610, .
1 R34 L1OW, 1%, TKF. ROHS Vishay CRCW0603261RFKEA-T
R807, R851, R1000, RES-AEC-Q200, SMD, 0603, 2K, .
5 R1005, R1009 110W. 1%, ROHS Panasonic ERJ-3EKF2001V-T
RES-AEC-Q200, SMD, 0603, 3.09K,
1 R848 /10w, 1%, TKF. ROHS Stackpole RMCF0603FT3K09-T
RES-AEC-Q200, SMD, 0603, 3.3K,
1 R1004 L/10W. 1%, TKF. ROHS Rohm KTRO3EZPF3301-T
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Qty Ref Des Description MFG Part Number
1 R25 ilé\?\;éllz"/?,-?ig?Rsol\ci[S) 0603, 30.1Q, KOA RK73H1JTTD30R1F-T
2 R201, R551 ?/E(?VC iﬁ;qﬁgg :gg ’80603‘ 39K, Stackpole RMCF0603FT39K0-T
1 R1 T/E(S)VC Eﬁ;Qﬁgg sgg '80603' 4.42K, Stackpole RMCF0603FT4K42-T
| T s e | ResrEo a0 SIS | sowon | mvsmuToRsmezeT
1 R1007 5'15(?\-/6,;]%;?1?22, g:\)ﬂﬁéOGOS, 40.2K, Stackpole RMCF0603FG40K2-T
1 R977 ?/E(?VC E1C-@:/,,Q'|?|gg ;gg ’80603‘ 402K, KOA RK73H1JTTD4023F-T
2 R804, R850 (F;EES)VC‘ %C{?A)zgr?\":s '\ég’HOSGO?" 40K, Vishay PAT0603E4002BST1-T
2 R13, R251 |1:{/|1E(S)\-/C\E1c°;/;Q'I?}((Jg 225’80603’ 41.2K, Stackpole RMCF0603FT41K2-T
1 R301 ifg&aic;:?_?gg, ;L\)/IS,SOBO& 47K, KOA RK73H1JTTD4702F-T
2 R517, R518 ?/E(?VC %C{oQ/oz?r?\uf I\F/{IB,H(?OB, 4990, Vishay TNPWO0603499RBEEA-T
2 R355, R404 5‘15(8)\/'3‘ %01_0222?\":8 I\ég,HOSG 03, 5.49K, Panasonic ERA-3AEB5491V-T
1 R259 '?/E)\?VAOE%%Q??(OF ??'\gllj-lso 603, 8.04K, Panasonic ERJ-PB3B6041V-T
| s o | evsEoao 600500 | yon | oo
2 R354, R410 5E§$%C{%?g%§“£g'HO§OS' 719K, Panasonic ERA-3AEB7151V-T
¢ | Rete.Rase R13 Raot, | RES-AEC-Q200, SWD, 0603, 715K, [ g1,y RMOFOB03FT7KIS T
1 R257 Efgvc\ %013023_?\":8 ':4&_%503 75K, TE RQ73C1J7K5BTD-T
2 R554, R953 |1:{/I1E(?VC\ ic,f/oQ_?lgg ggﬁ ’30603’ 75K, Stackpole RMCF0603FT7K50-T
2 R3, R353 ?/E(?\-/CE‘]C;/;Q%Q(;’ ;gE’SO(SOB' 7500, Stackpole RMCF0603FT750R-T
1 R305 T/f(s)voic‘;c}'?lgg 225'80603' 8.25K, Panasonic ERJ-3EKF8251V-T
1 R405 TE(S)VC\%C{OQ/OZEJ&;'\QBH?OS 8.76K, KOA RN73R1JTTD8761B25-T
1 R904 T/E(?VC E1(;,QT2,22 ;I(\DAIEl) ’30603’ 90.9K, Stackpole RMCF0603FT90K9
4 R826, R827, R853, R854 ?/I;\?\;élE"/i-'IQ'ig,oléigl\lﬂg 0805, 100K, Stackpole RMCF0805FT100K-T
1 R808 ig\?vﬁﬁ/?-%igo}?%'\lﬂ-{g 0805, 1000, Stackpole RMCF0805FT100R-T
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Qty Ref Des Description MFG Part Number
2 R805, R821 'flg\?\;ﬁz'ﬁg’oso'ﬂg’ 0803, 10K, Stackpole RMCF0805FT10K0-T
2 R456, R802 'f;@ﬁg?ég%%ﬁg’ 0805, 100, Panasonic ERJ-P6WF10ROV-T
1 R806 ig\?\;ﬁ/fﬁég%%ﬁg’ 0805, 1K, Stackpole RMCF0805FT1K00-T
1 R803 'f,g%ﬁg?ig%%’fg 0805, 2.67K, Stackpole RMCFO0805FT2K67-T
1 R801 'fg?ﬁﬁﬁ?é;ohsoﬂg’ 0805, 24.9K, Stackpole RMCFO0805F T24K9-T
1 R357 'fg?ﬁ%g?ég%%ﬁg’ 0805, 300, Stackpole RMCFO0805FT30R0-T
10 R828-R832, R855-R859 'flg\?\;ﬁ/i'%g%%ﬂg' 0805, 4.99K, Stackpole RMCFO0805F T4K99-T
1 R461 E@?&%i‘fﬁ%’oig';;@é, %g(:i’S Stackpole CSRN2512FKR500-T
RES-AEC-Q200, SMD, 2512,
3 R39-R41 100mQ, 2W, 1%, TKF, CURR Stackpole CSRN2512FTR100-T
SENSE, ROHS
2 R951, R952 §\/EVS1A/ECM§23% :Q"g;gé: ;%T'% Eaton MSMA2512R0120FGN-T
1 R308 ?i@ﬁ%ﬁ?ﬁg%@'ﬂg’ 2512,2.20, Vishay CRCW25122R20FKEGHP-T
2 R459, R460 g:oig?gﬁﬁ/ooz 'SI'ITIP Rzglé Vishay CSRN2512FKR680-T
3 R26, R27, R45 Egiég"zgﬁa%z: fﬂ'\g‘DF’{é?Sz'W'DE' Stackpole KRL6432E-M-R003-F-T1-T
1 R976 T;?%ﬁi?&%zsg' SMD, 56K, 1/10W, KOA RK73H1JTTD5602F-T
1 R502 ?ggﬁ?ﬁfy%} S?"KDF SR'\(/;E"S%O& Vishay CRCWO0603309RFKEA-T
1 SW802 “SAV(‘)’:\;ES&?(H’ TH, 12MM, 1P, C&K PTS1255M43
1 sweor | SIICSIOCHE TN ST | oax
1 SW801 giv\'/I\C(E'CT/SS)C‘;;E\’/‘T:&Z DPDT, C&K ET21SD1CBE
8 S\SNVX:)H S\SNV\Z/g;1 ,S;VV\Z/%H , g\F’,V[')TrC?F;ngSé‘E' THRU-HOLE, C&K GT11MCBE
SW451, SW551 el
1 R822 ifgﬁi(;ofgg ;'\gﬁ ’30603’ 6.49K, Stackpole RMCFO0603FT6K49-T
2 R37, R38 'f/'fgvﬁc/ooﬁgg :g"ﬁ’s%%' 750, Stackpole RMCF0603FT75R0-T
1 R255 RES-AEC-Q200, SMD, 0603, 8.45K, Stackpole RMCFO0603FT8K45-T

1/10W, 1%, TKF, ROHS
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Qty Ref Des Description MFG Part Number
0 R42-R44, R559, R560 gSRNCOH-I—AZgPULATE OR DNP DNP
| o, o o | TRANSTOS MOMEL O | aen | sscornonst
e b
6 Q975, U1001-U1005 EE':II\\IJEISSTI\?IS-QAIS'?SgiAZIéNI%OHS Rohm QS6K1FRA
2 Q801, Q802 E@&%ﬂg%ﬁ?ﬁ,’ EE)C:gNL’ 20V, Alpha &Omega AON6411-T
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Figure 24. ISL73007 VCCO_50X, VCCO_HDIO
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Figure 25. ISL73007 VCCO_XPIO

R34UZ0029EU0103 Rev.1.03

e om" Page 33
Sep 18, 2025 inters;il



z0er (O

roer (O

<InoH .
XNVOOA £00€.71SI

VI

NS’}

S
¢ roedr 4
.
Pl
MWW~ L4
sied
STEONL10DSE

%>

4not

o —f—

91€D

S v
9 €
L e
.

8 I+

N3dO
€D

T
- N oM

NW ZgdiicediH
z mh IH SH
. wh n OH
779 ssA aH
wﬁ o1 aan
coen

NOWS XNVOOA ‘ONd XNVOOA ‘XNVOOA

4-£-200LN2 W,T ¢

oLed

4not
——
cLed
4nok
—i—
LIED
4not
——
01e0

2060 r
w
el
M~ .
vied
— x
22 05}
WZ S¥SLve VW~
lmm Lied
¢ c
I 09
10ed —VW

%10
N5
L0ed

4Nn0sH
%k0
N66'7

90y

—He—

80€0

L

90009d D~

XNVYOOA

S|
I”d OAACH+

ALY
Loed
4d00k

£L00€LTSI

S0€0

0€0

$
%>
P

4N004

——

L0€0

XNVOOA N3
. -
1SOd 0aAzh+

Figure 26. ISL73007 VCCAUX

. A~ -
Av oled 10 ZH
™
m%m ZAOEWL00ELTSI
: Gree P
gL oN Ny
91 s 3OS g1
Zi]ONAS 00A [
81| ad Q0N — :.
6l | dNOD N3 ol
0z ] AaNDS NIAd [— 6
——e 12194 NIAd —g ¢
22 ] X1 NIAd [— 7
. 2 ] X1 aNod [— 9 .
. e | X1 ANSd [— [ .
L 4 5z ] X1 ANSd [— v .
. 9z | X1 ANOd [— € .
e o 721 xXa ANSd [— Z .
gz 1 X1 ANSd [— I
Loen
N66'Y
A
2oed
S 9

ISLVERSALDEMO3Z Demonstration Board Manual

Page 34

tersil

R34UZ0029EU0103 Rev.1.03

Sep 18, 2025



ISLVERSALDEMO3Z Demonstration Board Manual

o (6] 1] <
- <
)
<C
o
e
<C
Zw*~ B 3 o
=27 s g
B °cel Q@ Q
=
< lsedL
8¢ ¢ L@Z' -
Te}
N
-
w [}
S1E0NH100S8
Mg/t 8] [+
b ” $ L] AR M0
|| 1664 9 e Yo M~
. e WD E9EH o
ISED 09ed
AR
— @ ©I5Edr
gl
57 Jnos 5
(2]
® 8ﬁ§ - —i— o
< 2960 . -
- ® N~ © 1
bbb
o ENEE:
. © @ I Nu N
- J Bz B2 EXTHL g ;
¥9€0 8 9 S
+—> : > &
gnee ! o> [ 8222 |5
S ey gLl T
asioe] i - - o o &
- 9560 N |
[ 2
%10
Sigl L o
. —~
95eH ﬁée
o i
4o
| | 5560 «—i— o
o o %0 %10 +980
MS1L 6v'S ><
—AA— —A~ i{ﬂ&
vsed ggeH L4
0960 :)
. <
®
* 0@ O
£ ey ol o R =]
1 B e W (@)
EEEEE®F®@ o
DD D 2D 2D E W W o
| 888¢¢83%2 e s Q >< >
— Yo} E > <
(a2} te} [
3 g g )
zzzz=062alz
£S55s503835 a2 <
T o =] >
. - oo JEN QO —
. @)
5 05 (D
I W~
S esey > > 2
>
0 <C
>- |
=
| £
s e >
L
o 5€0 I—
M66'Y 0 { I ) ﬂ'
o AN~ o M~
~ 15eY 2sed E LO
_inve %] Te}
[
[ €9€0 l\
n D ]
= anee 8 -
| = e I}
0o + 1S€0 4 a U)
N —_—
3
2
-
© 2]
[=} | (6] | 22} | <

Figure 27. ISL75054 VGTYP_AVCCAUX

R34UZ0029EU0103 Rev.1.03
Sep 18, 2025

intersjl

Page 35



ISLVERSALDEMO3Z Demonstration Board Manual

o (6] [as] <
(@]
- o
>
<
>
2<G o
o= g g
S o 3 5
5l ©Q
1 v
3
N LovdL
(£ L 2 L L Z. %>
~
Me STEONHH00SE
67’
- . A * 5 1
eiv .- D
M, o — M0t
67 9 € 0 A
S S oM~ 2ivy
90vY s v 60vYy D
10v0 !
TN
~ o Lobdr
® -l
5
_ 17
g 7 3
17} 4no+
L g3 - ——P o
4 210 . -
[:1]
| © N~ © 10
] bbb
. EEE
5 g fé@ S« B
ko E?% &'?5 AT i
o —— o S &
%) z a 8
N 3 & B moow |
« Inee T L ST
o —He— e Ty
+ L0¥0 ¢ - - N <
ALy .
——
90v0 [ [ —
%0 o—> 23
1 9.8 LR
sord Jnro
4dozy ST
D @)
5090 4nok
© .
%10 %10 oo O
961 N67'S
. —AA- A~ >
0y vOPY
L E <
o o o o w
— o
© w3 oN o o O
| I I T
o I—
23332EkE S @) )
—| 3>>>>0>¢ N 2
o = = -~
° = 3 +
- o o :“:3 <
2222798830 =
— T |
— N ™ % 1 © N~ © vl:
* & 8 L %> >
> l_
—1 < 05} %>
> A~
EQ 2ovd < 5 <t
: =
o6y e o
. o o
N LovH ¥0v0 o
4o |
o —i—
N £1v0
2 «> B 0p)
nee —
m o \
A ~
— 2 b wovo © 3
o)
~ 5
o o
8 8
N
(2]
©

Figure 28. ISL75054 VGTYP_AVCC

R34UZ0029EU0103 Rev.1.03
Sep 18, 2025

intersjl

Page 36



ISLVERSALDEMO3Z Demonstration Board Manual

ISL71001

[} | o 22 <
5 o
g :© O
ARUETS
1SPdL
- 4d022
> - i P
‘: © }; 08¥0 M2
2 4d0ze 050
i}
% 6170 L9vy STEONH00S8
s g v 4not
| 5 4d00Ly > —i
=y L 4 €8Y0
Tj 8.v0 9 € ~
@ 4nok S 2
9 [}
i [I979) gl %
N
| 4nok BsRgk o ¥
o 109 38 3 X
4nok z 2w o &
N o I
9.¥0 E z > I T
GLYO
- Inozz J
I
YLvO ) 4Nk0
anoez o Ik L
] S9vd 28v0
£Lro 4doozy 1not
4n0ze 1t my
» | 20 Hro T 1870
%10 %10 o
o i il SH
by o
wn -
3‘ 3 ] 85vH n
- 0r 4dooot
| 9SvH  0L¥O
AnLro
< N —i—]
89Y0
© © v =) N O n M
< ~ ST T OO0 00
<t
O oo oo <333 300 0o o0
2332209332222 X%X%2
— oN 2eee e eea oN —
AnLro 67 [
- 05— ENIAd SaNDd . [
1z
- IS ENIAd SANSd 0 %
2 2ZNIAd 9ANSd 62 5
51 aNIAd 9aNOd 5= I
2 9x1
] N 2 I
2x1 zZ 9X1
55 — = 9%
A gg— Zanod [¥o) = NN —¢5 Lo >
- 76— 2anod Ay S NG ——= it
LaNDd -] - o — 19%0
85 N €2
gle & LONDd %) 13sHOd 5 000
3T 09| ™ NI e o b >—
o S X1 a4
© Yra ] 02 |_
£ = INIAd 43y of
- ) g MiAd ANV gy 4220 82 (D
ONAS 5 5 o 8 oooQ oo ON }—{) o
i Pl 22888,05888888280n | 4| o S
dNg S 8889248222888 888¢¢h
6ovH I o
~ N M 0D O~ 0O — N < W0 © W 9
\ e WY ¥9v0
Q < -
esvH oS E
o - 8 an « 2
X f—{)
~ o} 8 29v0 e
O eGPy . 6
N =4
4o E
v 4nov =
8 i il
3 achD 19v0 5
§ A
4nok 3N100 o
- 4 o)
i 10] 09¥0 ﬂ>]
3 ey P os. o
) + o ~
T 2
o 2550 =1
2 @ ®
e g 2
-
@ ~
v 2 o) Q %)
= 1550 15] =
™ o
N
-
Y
o o | @ | <
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Figure 31. ISL73007 DDR_VPP
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Figure 32. 1SL74420 Leader/Follower 8 Clocks
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Figure 37. 1SL70100 Current Sense
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Figure 39. Power LED Indicators
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3. Typical Performance Graphs
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Figure 40. Power-Up Sequencing, Ch1-8 Figure 41. Power-Down Sequencing, Ch1-8
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. / | AN
- A
Figure 42. Power-Up Sequencing, Ch9-13 Figure 43. Power-Down Sequencing, Ch9-13
e B e B

ST m ST
Figure 44. VCCINT Rail 24A Load Step Transient with Figure 45. ISL73007_VCCO_50X_HDIO 1.8V Rail 1.11A
+17mV Compliance Window Load Step with #90mV Compliance Window
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Figure 46. ISL73007_VCCO_50X_HDIO 2.5V Rail 2.78A Figure 47. ISL73007_VCCO_50X_HDIO 3.3V Rail 3.67A
Load Step with ¥125mV Compliance Window Load Step with +99mV/-165mV Compliance Window

S = | e

Figure 48. ISL73007_VCC_XPIO 1V Rail 2.5A Load Step Figure 49. ISL73007_VCC_XPIO 1.2V Rail 3A Load Step
with #50mV Compliance Window with #60mV Compliance Window

T ST
Figure 50. ISL73007_VCC_XPIO 1.5V Rail 3.75A Load Figure 51. ISL73007_VCCAUX 1.5V Rail 1.136A Load
Step with ¥75mV Compliance Window Step with ¥30mV Compliance Window
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Figure 52. VCCINT Rail Steady State Ripple at 25A with
#17mV Compliance Window

o i i

Figure 54. I1SL73007_VCCO_50X_HDIO 2.5V Rail Steady
State Ripple at 3A with #75mV Compliance Window

o i i

Figure 56. ISL73007_VCCO_XPIO 1V Rail Steady State
Ripple at 3A with ¥50mV Compliance Window

o i i

Figure 53. ISL73007_VCCO_50X_HDIO 1.8V Rail Steady
State Ripple at 3A with ¥90mV Compliance Window

e

oo i 2

Figure 55. ISL73007_VCCO_50X_HDIO 3.3V Rail Steady
State Ripple at 3A with +99mV/-165mV Compliance
Window

o i

Figure 57. ISL73007_VCCO_XPIO 1.2V Rail Steady State
Ripple at 3A with ¥#60mV Compliance Window
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Figure 58. ISL73007_VCCO_XPIO 1.5V Rail Steady State
Ripple at 3A with ¥75mV Compliance Window

o, i

Figure 60. ISL75054_VGTYP_AVCC 0.88V Rail Steady
State Noise at 0.7A with +10mVp_p Compliance Window

o i

Figure 62. ISL71001A_VGTYP_AVTT 1.2V Rail Steady
State Ripple at 6A with +10mVp_p Compliance Window

o i i

Figure 59. ISL73007_VCCAUX 1.5V Rail Steady State
Ripple at 3A with ¥30mV Compliance Window

o i i

Figure 61. ISL75054_VGTYP_AVCCAUX 1.5V Rail Steady
State Noise at 50mA with 210mVp_p Compliance Window
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Figure 63. ISL74420M Leader Synchronization Clocks
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Figure 64. ISL74420M Follower Synchronization Clocks

4. Ordering Information

Part Number Description

ISLVERSALDEMO3Z Rad Tolerant Power Management Demonstration Board

5. Revision History

Revision Date Description

Applied minor text updates to product names.

1.03 Sep 18, 2025 .
Added Schematics and BOM.

1.02 Dec 20, 2024 | Applied minor text updates to product names.

Changed ACAP to Adaptive SOC or left blank throughout.

Changed VC2302 to XQRVE2302.

Replaced No Power Management with Minimum Rails on page 3 and page 5.
Updated MVGTY with VGTYP throughout the document.

101 Oct 17, 2024 Removed Table 6. . .

Replaced Power Estimator (XPE) to Power Design Manager (PDM).

Added part name extensions for the ISL71218 and ISL73021 in Section 1.10 page 17.
Updated Figure 1 and Figure 20.

Fixed various Figure titles in the Typical Performance Section.

Removed Figures 33 - 35 in the Typical Performance section.

1.00 Jul 24, 2024 Initial release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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